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Abstract PROBLEM TO BE SOLVED: To provide a device and method for quickly separating partial sample of blood 
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plasma or blood serum from a blood sample. 

SOLUTION: A separator 10 and method for quickly separating partial sample of blood plasma or blood serum from cells 28 
in a blood sample 26 are provided. The separator includes a housing 1 2 for regulating a separation container 1 4, an outlet 
opening, a valve 18 for selectively sealing the outlet opening, and a spinner 22. At first, the housing 12 is rotated by 
separation speed producing the separation of the cells from blood plasma or blood serum. Subsequently, the spinner 22 
opens the valve 18 and the housing is rotated at the discharge speed of higher speed than the discharge of the cells is 
produced through the outlet opening. After the cells are discharged from the separation container 14, the rotation of the 
housing 12 is stopped, and blood plasma or blood serum is collected from the separation container 14. Since the separator 
provided herein does not use separation gel, it is easily washed and utilized again. 
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a*sfflvt>n5. ilt^2 6l:ii, 5,ooo*5J:t)« 
9,000 RPII|H]«5#Uli«flC«>ttffl*5H* LV\ 
[0 0 5 0] ^f-t— 2 214, ^^-y^^f 

• 1 2^>fitrSB[H]teji«*3j;t/iH]te^H^»J»i-5 3V ho 

— 76 6 £$tf 0 ^yhn- 7 6 611, ^ 
ft-2 2^-t-5ffiBESrS!lffl)i-Sr. ttcj; «3 , ^t°^ 

- 2 2 (Dmrnrnfezftim-tz z t 5„ 

[0 0 5 1 ] WBEaBflaSr^»w^m-r-5«9lc:£^«C^rlE 

jv2 6<D&;mt3S:xfim%5.mmmmztet?-rz a 
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[0052] ratti^ &m& i o j*. &mmm 1 4 £ 

4*>bim£nS£i*£*ei-3^~*-6 8£^trt 

Ktot*fi«:^^5o #J;Lte\ ^e~* — 6 

8^ajP^P 1 6(Dfif£^ia«1-5 - <t^T-#, 

[ 0 0 5 3 ] m 1 ^-tmM&lX'fc, ^^-6 8ftt 

—tffmgfTA t^9^2 6 fcfcaii U **ttl* 7 6 
K*9*»fcftS3fcJfc74«:SI<. #*7 4I4, ^<7>*i 

£ 9 3fc3fc 7 4 36S*riajiL**fc»Jla»«riiiai"5 i # 

1 4tt*2.©l8#3 0^4fo^ih**fcttJlia.f(lfo*S:* 

[0 0 5 4] it^Xti 7 2 14, 3t* 7 4 
>f^"— K (LED) tfSIi^So }fc^HB^7 6 

[o o 5 5 ] awiwic. Mfctf, -e~^-6 8 14, mn - 

[0 0 5 6] b < 14, SI 8 5 fc* *38W 

tt, ^o-^2 4Wi«i 4i:HLt#»sn5: 
£ SraWW^tT-f 7 8 fcV ?g 1 <a«* 80t, I 

2 0«i8 2i:«:*tr. ^ixtt, ^^2 4^ 
i^l4^il*Dj:l/S2(7)f^8 0 ) 8 2t<^Kt, 
i^>-^/U2 6, %\<OW£2 8S3±tr/*fcM:»2^SB 

[0 0 5 7] Aw<78lt ^<^fKtoti 

14, »10g«8 0*fcli»2^SS8 2I^B8Ul 

5:im5, A-/<7 8ft ^n — ;/2 

4ldBibT»HI»«l 4*3J;V»«8 0, 8 2^i)$ 

[0 0 5 8] flMUftSWMfcJ&tT, *1<0*»8O*3 
±«S2<D|«8 2(1 Mitf, 6S*T^7-rif8 40 

[0 0 5 9] St/H 8 «r#RRi-« t , #fit^ 1 0 f46Si£ 

7t7^ if 8 4 set l-cjb* xn bn-ci>5 0 

z/^yyu^ >f ^ = — aKu^r-y Y\z. £ 
9, ffi«Synchron CX (»ffjt^S««lr*) 3£toT 



514^*5. r<7?**«"ett, ^-^248, ± 

<b&<9!&£, t^/U2 6 fr^HS 1 0 t»tl i^t 
*fct*T* tV7 P ^2 6 4*gtt«l 0i^£^^g6$ 

m2<nm$£8 2-ftet>'h®>fcTi- : 7 4if 

[0 0 6 0] MRfiftlw, #»§i l 0 «raSfc**^^/uJp 

.fArr^LlXim-fe#t-^ 

[0 0 6 1 ] U4:tlt 0tt$M*J0u«rJB 
t^\,KM^^y^2 6 SrffliS^^d-t-S. r 

PHi o^B5*r^7-nf s 4w^o«»-efc5i: 

[0 0 6 2] $e>{w, f-^/W2 8tt^y^M!a»lt»C 
V\ r*U4, ©«**rt<D*— (DJiLtt1»-^>^/U2 6 

■:J8£tfjfci8*Mft (^BI^i^-^^2 efcflWBfcitSft 
[0 0 6 3] 

&mmio<D#m±* H2-B7S:ij(ii / t«wt«: 

iric£«9*t £<S8¥£n£ 5. B2B^I«Sl4rt 

3 6 comi <9 <Dm®<Dmmmz&\+z>ftffi?&m 1 4 ^ 
-r 0 /N^s^^i 2o*«o^iaiEtt, »mnmi 4^tn 

□ «tt4 2^(tt(7)tyy^2 6(D^*T6]^l!)Sr* 
[0 0 6 4] B4ft, WIB»l»a«t?lllteSix5^l«« 

tsi4^f 0 +»4i»M*^«tr©i»iB^(iia*"e© 

El«5tt, tS*fffi«{w^5^1 ^95^2 8^3 £Xfm2<DU 
E4Mta«-eoHI|5tt^yuy 1 8^tbPMPi 6*»b5> 

[oo65] m 5 tt, mie»uxa-cisi64>o^fBwv 

1 4^feo»«|«:4Dg*, tBPUP 1 6 SriiLTt^^ 
1<75SB^2 8<7?i&ffiSr*CS^:So ^ cOja^T-CQ^BtS 
#14©HHEH:, «tA/if<7?»l^»^ 2 8 3JSUPBBP 
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P 1 6fciE*L-0*«r. i:S:S!l«i-S^t, #M8Wi 
4<7>EHE*sfltJhS*t, ^/^l 8*SffiPH!P 1 6S:**t 

[0066] H6ttmiajw/ia^^**a«^i3*t5^ 

RISSl Afc^T* ^BtSSl 4^EWE*ffih 

atu, <HB 1 4(Q5^m^^^j^^^^^3>-3, 

[0 0 6 7] 0 7tt, m 2 (7^35^ 3 0i"4fc*>»M»» 

[0 0 6 8] #»3Sl 0(^|?ffjffl<7?fc^, gStxaiJ-^:/ 
;U2 6 (05H*rT) ^> /^^^l 2*@eS-fr5r. 

fcteJ:9HipRip i 6^abT^m$tb^, 0 

ft£ (0^1£T) 4rtlriHg$tt, Vis7/i> 

So ift»4i:#l4ilJDOiJlB»«r1T5. 5fe»OBWD*sJ:V 
8fei*0>aT«, m(D^^y^2 etm^Lbtis fltriabfc"" 
[oo6 9] rrt*$n*fctf»t-Bii*s-nfc»»j*. 

«r*+S»M^M:* ^Hteov*Ttt«WT?*>5. 
L*>U ^M»l 0 <o**S: J: OHMtwU * 



[01] *8B©»ll:*t5»llllo*«BtJ!)oT 
[02] HlC5l*2-2te»oT»6>ftfc, 01<7V^ 
[0 3] />^^^^<75[HlteCOBHjr&Stw*3*t5. 02^ 

• A^^Os . J:.W=&=.*= Wmffl^'foZo 

[04] ms^^vit^y&xxf^r-f—cDmmmx'h 
ot, ^^^>-^^MiS«-eiH](Esn-cv^* 0 

[05] i4^?^y^J:i;^^-(7)8rfflTfc 

[06] ^v^/KDmi o»^s^9^^^b#ai* 

[0 7] ^9^^^[g(B*S#il:S*tfc«fc*5»t5, 0 

//wl2og|i^/N?v f y>/rti^otv^o 
[0 8] #»WJctt5*^fc»CE«*ixfc, Bio 

»M»o**Mbsnfc¥iBH"e*s. 

1 2 /^'^7V ? ^^ 

1 4 ^M$« 

l 6 mndfln 

1 8 /</uy 

2 0 #H»o)$g 

2 2 * 

2 4 :/u — y 

2 6 I^^A- 

2 8, 3 0 3? 1 0Ogfc&*3 £Zfm2<DUft 

3 2 /WUf-t 

3 6 msKo$tm 

3 8, 4 0, 4 2 M®«ib^t>^D« 
6 8 *=-9 — 

8 4 Bs*r-*-7>fif 
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i Title clln7€nt;ct 

BLOOD SEPARATION DEVICE AND METHOD 

t Claims 

ffh 1 1 is c I a ime c is: 

1. A method fcr separating i test specimen ircre cells i r a ? ample ci b! 

o o d~ t h c _ m e t h G o'^ ccmp'r'i sTD'g - f hT TtTpT Tf~: ~ 

iDtrcdnciog the sample cf bleed ictc a scpa rat :cn ccntaite:: 
spinning tie separation ccctaiaci: a n j 

expelling the c e : ! s c h r c u g fa an c u : : c : a p c r I arc in the s e p a r 1 1 : o r. c c e : 
ainer. while the separation ccmaite: is E p in n ; rig . 
...2. The met bed cf claim I vheie : d rhe step cf splenic? Lb? separaticn co 
Blaine: i d c 1 o i e s s p i c s i n g the s t p a : a t i c n c o d ; a i n e r about a container a x i 
t . 

3. The method cf claim 2 wkeiein the Step of sp incite the it para tier ct 
a t a i o e i secludes s p i r. i i fi K the s e p a r a : i c t c c n ■ a 1 a e r a : . a s e p a 1 3 t : c i speed 

Lc separate the ceils frem'ibe test sptcimOD. 

4. The method cf c ! a4"ni 1 Tfce'eifi the s ; c p cf expelling tfee c? : ;s : r c i u d 
« s spinning the s e p a r 2 1 i c n c g e r a I n e : a : an c i p c I i a Q ; spec:- • c e J P e '. the 
cells through the outlet a p e r t a r e . 

5. The netted cf claim 1 fs::her comprising the step of opening a valve 
which i a bs t a e t i a 1 I y e e a I ^ the Gitiei aperitiic by spionicg the sepsratic 

b cuoiai&er a • a & e i p e : i a d t s p e e d . 
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6. The method ol cicin- 1 *cereia the step ff expel 1 i t g :bc cells ibrceg 
h aa cutlet aperture iitciuces c e 1 1 ? i f a g a ! ! y cipe-liDg ihe cell: ihrccgt 
the cut let a p c i t u ; e . 

7 . .A method f c r separating a b i c i c g : c a ! c - c s r t : c a ! s s ff p I € i t U 2 fir?: 
p c r t i o n and a s c c g c d portion, the method c c rr p r i a i n g the steps of: 

i o £ r c d o c i d g the s a id p 1 e i d t c a separaticr c c n : a : n e : ; 

rprtnrr og — rbc~STpTr"a"ri"cT~cTc- iTiTe^rsTrtTnTrrfy - sTg « n d a certs : n e ' ax 

is; a e d 

expelling tbe fi:st pc?:icn cf tie sample th:ci?r. a- : e a s ; cr.c c ^ ; : c : 
a pe t 1 1! r e in the 6 e p a : a t i c r. c c c : a i n e r . -bile the j e p a r s t i c : c c r i a i n c : Is 
s p i n o i n g . 

■S. The method cf claim 1 ^ h i: r e 1 1> the step cf c^ne'-irR :he firs: per::'* 
n includes s p i d n i eg : h t s e p a i a 1 i c c cental ecr a i a c e x p d : : s n t 5- p e e (S 1 1 c s 
pel the first pcrtic.s through i he cutlet a p e x t c : e . 

9. The me the d cf claim 7 f u 1 1 b c : c ettpr : s : the step r. I c- per in t a >*!-c 
Thich scbs.tan: ia ! ly seals 1 1 e cuile: a p e r : a r e fey spinning the sepsrziic 

o container at an e x p e ! i a d : s p c c -J . 

10. The method cf ci-aMi'? *kc:e:n the Jiep cf i.^ &« ? : : r. a :bc firs: psr:" 
c a * b r c u % h an cutlet aperture i c c I u : e s e c a t r i f u ? a : • y e x p e. S ; i n g ire ; : : s l 

p c r 1 1 c n t h r c u ? h the c u \ i c t ape f I cre . 

11. A separate: f c : separating a test < p c •: i e n f r c m c e . 5 I r. ?. s a m p i c ; 
f b i c g c . the separator c^inp:ising: 

a h c u s i n g defining a s e p a r a i i c c c c i t a i d e ; ; 
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an cutlet apcficre ex t ecd . Eg t h ; c b g h the r. z 1 3 : c g : e t c t h 5 s 5 3 a : a ■ : sr. 
c r, n t a i d c f ; i d d 

a valve which £ i b s : 3 a ■ : a 1 : 7 dc;e? :bs t-tiic- hfertDrc : ■; - i r e r.<tr:-;<: 
a t i c d c f the h c n 5 1 d f a r. 2 e p « 1 < c t : : r. g : c : s t i 0 : c I : fc c be 1 5 i n e a : < ■ f s p e 
Slant speed. 

12. The separate: tf ciaiin II sberfir the J€?2:it:Qt c.itaire" : r r : u :? f 5 
"VilTtaT TT gT5"n~a "p rTiTrez i region, jr.: an c e t i c : rejic-i; pcEiilcrH hsi 

ween the. distal region anc the p-ix'^g-. regie*, at: 1 it c sep?:;tio:: ; 0 r. : a 
ine: has a c 1 c s s - $ c c i i c 1: ?z i c h is *:df>: p r c x i n: a : e cutirt : * g I r t . 

13. The separate) til cJaiir: 11 wherein rfc? f € p a r s 1 : q n ctsia'r.c: irc:v:-?s 
a 0 out 3 e 1 regies - h i c b is positioned p r iir *a t c rtc uuiii: ipe-tare sr: 

-the separation ccctaincr 1 29 5 a c c r. t a 1 r: e : d 1 3 tt. e : e r * r. ieh :i -:ct = : P ' ^ :T7 
ate the c e i S e t regies. 

14. The separator cl claim 11 c cmp • i 5 ! ng a r € L a : n e : f c J retaking the v 
a 1 v e . 

15. The separate: c f claim H rstrcic the retainer inLiuces a g:oc>e 
tending ? d b S t a n : i a I S ] c i : c v mf e r e d ■ I a ' i y a : c l c c a r cute: = c : f 5 ■: t c f the h 
cnsitig, proximate the'cu'ict re?ien £ » d r h e ^;vc lr.clu;e$ a tnbi:c* «e? 
1 d i 5 pc se J v i t h i d the g r co ve . 

16. The separator cf claim 15 *ne:eio the cutlet apt: lis re tcciccti a p: 
uralitjr cf cutlet boles extendi » R th-'Cigb Shn hosing between a fcc::rrr ( 
f the g r c c ? e 3 n d the scparsilcn c c n : 3 i n c : . 

17. The s € p a ? a : c : of ciain: II comprising 3 spinne- fc: s c ; c c t .* "t i ? reta 
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ting the hcuiiDg a: a = e p a r a t : c r speed *r.:ch c a u ^ c : ".he cei:; t- ? ^ ^ " 3 : 
e f j era t fe e test 5 p e c i m e r. . 

IS. The separate c< claim 11 corcpriiin* a ir.:;r.i;c: k: .tos : : c : : tfe? 5 
ample pxcx icate the cutis- a p e r i e : e • 

19. A c I i c i c a 1 a c a ! y r e r i r c ! c r i r.- g r t c s : p 2 J a i n : t- i c ! a : 15. 

20. A separate: fc: s e p c r a : i n g 3 :€it 5 p e c i fr- e r lis* c c • i s in j stct'e c 
"J b 1 c 0 d . ~ Fh t $ e p a~r a~t c r c c m p : i M n g : 

a housing defining s sepsraricr csrtalnc: Thich is so !> s 1 2 1: ; ; 3 : ! 
clrica! about a ccctaine: aii? T t h r Septra: i c t ecniaiuc: h b v : c g z s i s : a : 
r c g I c o T a prcximal region, an: ar c a r i p 1 r«j?lcn p c $ 1 1 I r; c 0 : beUeec- tie 
distal icg i co a d d the p rex in: a i regie: 1 h i c r. -? e b s : 2 c t i 1 ! i y cd circles I r. e 
. c c d t a i d c / axis. : h e 5 1 ? t r a r : 0 c c g n : a i r f r fc a t I a j a d : a i § t c : -* i • c !: 1 = » : : e 
St p r c 2 i d a I c i b e c u ; let r c g i c c a e d decreases s c «■ « r d s t i: e distal t e g i c 0 a 
c d the p r c x i m a 1 r t g i c c ; 

a v a 1 f c leiaicer p c s i i i c d e d p - c x i 3 i e the n 1 : 1 e t : e g : t g . the 7 c ! * e rc 
taincr including a g r c c 7 c extending scbFLan-iai-y c : r .C t s f e r c r l I a ! ! y a ? c- c 
n d 3D 0 c < e r surface c I the ii c u $ : c a : 

an outlet a pe r t u r e-* ife c"a i of tcrcueh the h c c > : D 5 be:*cc:. e bc-:cx ci 
t b e g r c c 1 c and 1 fa c £ e p a r a • i c- r c c 0 1 3 -. r e ■ ; 

a v a I r c iocl'udinj a tubular sea; ri imposed ffithin the &:o*«e which Fab 
staoiially sea is the outlet ape* N re ri?rin? £CE-r*ia:icn nf :. !-c hos-ir.?: 
a n a 

a spinoer fc: 5 e ! c c : ! v e I y r c t a : : n g the seps'silcs h c u s n .£ 3 : l u d u : he 
ccctaine; axis at a separation speed which c 3 u ? r s the r e i I ^ : 3 $ c M " * ; c 
from t&e test specimen zii a r» es pel I ant speed xhicr cstse* :U v 5 : v c r 
open 3 b a the cells i c be expelled • h : c c g k the c r t i s r a p f : : e r e . 
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21. The separate: c f {'.tlx 20 fftcreir the « c p s r 2 r : r r. csiitfcir:: : n c . l : e : 
a mcnitDi U; rn c d i i d r > rj j lie 6 a ni p : e i: :U f e p 3 r a : ^ r c 5 : : * : : e : ■ 

22. A c I ; c i c 3 3 analyzer ; r= c ! u d i c g the £ s p 3 : a ': c ' c r c ' ? i tt 5 0. 
3 Detailed De sc r [ pi i go \ \ I r. v « c 1 : c 1 

FIELD OF THE ISVESTION 

The present invention pcriains genera! I y tc a device anr rcrrhc' Ic: ^ e p a 
-r-a-t-i-11-g— a- -s-ainp-I-c— u-f--* -fe-c-Hc- -lrr re d ~ — Mc-r e — rp"e":~rf~i c a~)~ty~ xtre~~p~rrre~n :T*~c~nTiT 
n relates t c a reusable 5 c p a ; z 1 c : zzi nettcs for n u : c k i y 5 e r* 3 : 5 1 i n t e s E a 
liqnf. i cf plasma c: s c 1 u m a s » ei ? * e cf *hcle biiscc. 

BACKGROUND OF THE INVENTION 

Sarrpies gI bleed arc freuceittiy takca from-a patient tc evaluate rV-e h 
ealth cf 3 pal lent acd/c: tc s vallate «-hi*. measures are reccs-ary t ^ ;es 
tore itc health of a patient. In most cases, a c I i e i c a ! asalfze? i$ use 
d t c analyze the sample c i bleed. The c : i n i c a : a n a I t z e r : 5 c s amc n i 5 a b 1 
e tc per fcrrr; a number ci : e & : $ . sacr. as drug discovery. sp£c:f ; c protein 

bleed analysis. 2 n d /c r cancer d c u* c '. : c t I r c m ! h t sample c I b cod. 
Typicalty. the analysis c - ihc saapU ci blcca 11 per f 9 -me d cn'y ir a 
liquid pcriicn cf th £ ..b'!'cc d " 5 amp ! c The ; i : u : 2 pcrii:? cf :hc b ! r :: : 52s: 
pie is plasma, if the 5 3 rr. p : e has been ircaisi : r h a n«. I ess g? ia r.: « . Aire 
rnatelfr if the sample has &e: been treated with a n : : c c a gE ! a n : j . :he !:c 
u 1 d pcrticn is Eeinr,. T b e 1 e I c r e . it is 0 ! : e s necessary : c « e a r a : * 're 
plasma cr seruai ffcm cei"> r ; f the sample c ? bless tc arz'y?:; 1 1 b 

tbe clinical analyzer. 

Current; J- . separation cf the serum (?; p I a s m b Ircrr the me? e of b'ct-i 
is achieved by- c e e t - : f u gi n g 3 s e p a : a • i c n : 1 b e c q o t a i & i c | : r : e 5 a t p e of b 
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Iced and a separation gfi. lis i c : : i n a : c : y . ;ht tin:-; : c : t i r s d t: :*p-3"a:e 
the plasma cr serum f r rr? the ^ a m p 1 p E5:u e coo.?;s c ; r. ; : 1 ; u g € "a: be: 
ween abcu: five (5; acr- f-'lifec ^ih; rtirurcs. F u r i L : r , :" r . e co rr.ru ■ cert' 
ifugc requires a sitfeifica;:? ante cot r f !ab vpacc. Ac c o : ^ ' »' ? i 7 • 3 s:£oif 



icaol amount cf !ab time at: iab * p ? e is netdci ■ 
r plasma froaa the cells. 



j e r s tr G 



11 crder to save lab time and Tab ^uc. a nun: be: cf samples are c Cffltn^ 
Ely processed s lit u 1 1 a ae c a S ! ? . :.e. : "bair.h procmei. 5 ?: a rercic i"cs: 
icn. Hc»Mer. this can lea: tc eeisys *rc nr.j: c ! : l I c a • gDalfZer litff 
waiting fc: multiple samples tc be b c r c r- preceded a: the r c rr c i o 'ccat: 

6 C • 

- McreuYcr, sicce a s?p£ r a:ic: g?'. srilizei. the < e {> a : a : : c L -ubs ;$ 5 
if I i c it I I t c c I c a n a u q a e * s e p a : a ■ : c o g e ' is a i f f i c c i = i c : t - s u p p i v U t h 
e s e p a r a t i c n lube. Thus . the e s c a separaticn r i b e an: the t s c d s e p a r a : i 
on gel typically b c c c n- e medical * a : t e . 

Id ligat cl ibe abeve. it is ar ebjee: r,\ the p'f^en: in-'ccilcc U ?:c 



s s a 3 a ! ; is c f ; i c I p ! a : a o r 
1 the present * c v e s : i c r 



y I d e a device a a ti a: e : h c d * t c b a : i c k S 7 s t p s : a 

serum f i u c a sample -cf "bleed- A r. c r h e * cb;r; 
is I c provide a device asd & e t h c d *fcich : s r e : « t : ; ** t • y e a $ y ic? u ^ e a:: : "■ 
es net utilize a ^ignificao: an: on n t cf a b r r & 1 o r y j^pace- Vei a::oihe: cb 
ject cf the present inventinr: is tc pre vice a rl m : r e ft c • h ? i f >~ r fens 

rat : n f an a i q u c t c I p a s n? a or £ e r u m f r o m a * a rr.p ! t c f & i c ■*■ I . c h : s . 
ativeiy easy u clear a u d ! i 7 e u ? a b . e . 5 * ? i i i n f. r. V. e ? c b ; e c »; : :::C pre: 
ent ioveetlcn is tc provide a ct-ice *\ \ c n <ap be i n c r : r ; a : k i as as in: 
egra! pari a ciricai analyse?. 5g that the ^amp : e. r. ( ^hric bi:; ! :o car; 

be presented flitecriv : « :S:c ciitiica: a n d i y ^ e .* . 

siimii 



liie prefer: i n 7 c n : i ?: o :$ iirecicc 10 £ ^ e p a r c : c ; a:a 3 T?:hr^ : : ssps, 
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rat i d g a bleed sample *\.\\.'t meet; thcic o & ] c c ; ; r c t - The S'-Ds-ctc: :sc".f 
d e s a h c u S i n g d e ( i r. i t £ e i e p a ' a ; : G n c •', n : a : n c : . i ti g c : ' c : ape:.;::, a : ri a 
v a 1 7 c - As presided :p d -c t b i " & e ■ « . : i; e : s : c : : : i . : : o : ; : r r < 

t a 5 € p a r a t i c t s p e e ;i r r. separate 1 1 e b ! c " d s a n p ! s t i : n i : 1 1 c s t p t r a 1 ' c - 
container. 5u b s e q s e 1 1 1 J . :h« fc g s : : r ? is rclsici a: s a sjpclia:: ^ f> e f r : 
o cpen the valre atd expo! rt\\i f r ct the sacplv frcsr. the s e ■:■ a : a t : t> err 
~tl"i"D e r. 

Thus, the separate: ' e " : e * upon ces::;fu € B e! f r ; : c c ic s?psr<:e t:« urn:- 
\t, cpec the v3-ve : arc! e>:pci the ccMb. Therefore- :^pa:3::cr of th? S 
ample c a c be a c c cm? ! I £ h e 6 by ? : m p : y r c g : r c '. \ : & s the r o ' a \ i c » 5 p e c d cf t h 
e h c i s i ti % . 

-- As use: herein, the term " : first per: i c r " means a d d refers : .c the pert: 
en of the sample which is expeiied Ircn: :hc ^ c p a : a i i c a l c q i a i c e : - Fg: a 

sample fc a v : d g c 1 ense n t s with d ; f f e : e r t densities, the f'.:s: penice is t 
he heavier eiercenis cf the sample. Fcr example. : & a ssnp'e cf bleed, i 
he first portion is the ce!is. A i 1 e r n a t e ! y . if aii c the eleven is cf tb 
e sample have s a b 5 1 a c t i 2 i ! j' : t e sax;? decs : ^ y . :ne f : ; i : p^rtio: is the p 
or t ice vkicfc is desert* to ! he " c r : 1 f. : aperture '^icb is expel! ft. 

As used herein, the term "second pr?::icfi~ : rr e a n 5 aid refers t c the sc: 
icn cf the sarcpie which remains ir the &ep&ra:;cfi c c r; 1 a t g e r after c c- m p : e 
■ i g n of the* pfeceSE provided herein. Ty p i r a 1 . y - f r; • a s a at p : « k t : n 2 c '. e a- 
ents c{ different i e : i : t i e s. . I he second pcriior: is iht '.igii'.e: e I < — e r 1 - 
of the sampie. For example, sr a san-p'e rl b.ccs". ih? sec-jn^ ;-r:t :ca :! 

the plasma c r s e ; u rt r ; c ir. tie bice:, depending upon » h e 1 h c : ' i= - : i rn p s e t 
f bicod has been treated «:ib ac a s t : c c a g t ! a t: : . A i.j e : c a : e ' y . Ti ci 
the elemeotv cf the Skinplc h a ^ e 5 0 b : t a 1 1 i a I ! y :hr ^an-* ccrti: the ^ =: 
sd pcrtinn is tht j> c r : : c- r- ci lie sample ^rhich is I a r s k * - ; : f*cm =. h e i; 5 : i s 
t a p e 1 £ c : e « ^ ii i c b 7 e m a ins it the s e p a : 1 : i c n c n : t a : n e : . 
As fised herein. :be ierrr. 1 c £ t specin-er'' m e 0 r« s arc *eferf :r. v : ;.rcr 1 ". 



(19) 



i 1-148932 



asrw c: semis. 

The separgtiofi container I n : 1 1 d e s ; d i $ : a 1 :cr:r;r. 3 p r c s : ir . 
and an cutler rcpcn. The o;::c; reg : ' t r P5:i:icsed better. :sg &liiai 
region acl the pruaimal region. F : c f e : a :> 1 7 - :t« s*?flrst :cr. f t : ^ : n ? r : 
s S it bs i an 1 i a i I v s y inn: c : r i c 2 1 a bee: a c c n : a i r e <• a k i $ a:: ?. r c r 1 3 : r; s r c 

r c 5 s - 5 f c t i c & . p e : p c 0 d : c a ; a r ; 5 : t e t c 2 t £ : r e r a z i = . * r : c I i ? * : d f ? : P : «i x ■ 

ma t e c Jll_c.qJ ixt_ _te g_:_0-n_. W.Luh— :-h-i-s .-c-c-«4-i-g-c-r-a-t-i-G-f-.— -:-h-c— h-e-s-v-l-r:— crM T~wi"rr 

migrate towards the cutlet regies caring rota: I 5* rf the hectiftg. 

The valve subszantial-v seals it e edict ape:*: etc coring nn t- r fi : 2 : i € g 
cf the hronng and rctaiiun ai or lie'o» ihe <^ e p 3 : a L ion speed. Inipo ;:a n : 
ly, tfee valve opens ^tsr, the hens i eg is rciaic: at cr abeve the expel lar. 
t speed ic cxpsi the cells I : en ihc tips rati 01 cen 1 . aiae". 

As prcvideri herein, the valve cao be 3 lobular : (f rinz type s « a 1 *hir 
h encircles the h c u s i n g and coders : h e t b ] « t c p e n : s ? . As c e ; c i i b s d in 



detail b e 1 c * . the c t a t r i f u g a 1 f g 
c t a t i c tt at c : above the c x p e 1 1 a n 



Ct a (lit? en the :; 0' r i n g teal n u : i n g r 
spee: cvercoixe; the e!a=;ic restoring 

riii! a : 



force cf the s 0" ring. F I: is :es:f:£ :U expansion cf rhe r 0 
d the ensealing cf :ht G-ftiet a ?: : ; c * * . 

The separate! can Induce 5 reigite: f r retaisinj the valve i e p*-::: 
ct cd the h c i! $ i n 1 . F c r & v 3 1 v c * h i ch I a c 1 n c e = 2 r 0 " ■ : r p ' 1 y p e Fes.. : h 
e retainer can include a g r c 5 v ? extern i r j 1 1 b c _ ; s ft ; i a 1 ! 7 c > * c i: x ' <: : £ n : : s : . 
p a r c g 2 d an c u : e : surface of : is e s e ? a : a *. 1 c r h c c £ : : c . p r » x ■ rn ? : 0 ■ : f c s : 1 e 
t region. 

A spinner cas be u?es fcr 5e!ectivc;y ;;ia;iiic :he 2 e p 5 : a *. : o r h c c ? : n s . 
\u : e particularly, fcr 2 sample c f b i c n s - : h c splice; : r. i : i 3 1 1 v ' c : 3 ' e 
s the s e p a : a t i c « c c 0 1 3 : n e ; at : h f. r e p a . f 2 1 i c t spec;: : n : L e : t '' ' s 

Jrcm the t e 5 : ccfLpcrent t i r t i c rhe ? e p a r a r i »: n c t c : b i i- c : . 5 1 b : ? « 2 ? » : 7 . 
the spince: rotates :he s e p s r £ 1 : c r : ccn:ainer a: "he c x l- 1 ." c n ; :?ee: ;i 
cpen the v*a • e an: esps: :bE ceils - rrc;;^f: :b* cu:le: 2 ^ e r 1 1 : ^; 
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The present iavecr : cr- i? a is; a z c : 1. r. : fc s e p 3 r £ : : !t ? a tc? : •: H c ; ice 
from cells in a sample cf hicc:. The .tctbH irc'^tc? : * : : c r ; : r. s the u 
mplc cf bleed ir.:e a separation c 1 3 : r? t t . Ep;r*r:Eg :h' : > r p ?■ : h *. ; ; ' r. ccr-U 
iner, acd expel i i n g t ^ e c. e \ I t tor^g: as otic: oD<-ure r ,hc bey'ra'J 
oc cooiaicer i 1 e the reparation ccttaise: is spi;n : rc. P r e : c : 2 1 ! ;•" . It 
e separaiicc c o £ t a i d c * is f p q r. a b r= : : the c c it '. a i i e r axis u r t := t c c : h c : : 



nDiT"c7TTsaTy~Tfl~se pa r a te the sample. 

Impcrtan- i y . the Separate: Q u : c k ; v separates an aliqtifii cf pi*?** c? e 
e r Em from a sample c f * h c 1 e bleed. F a ; i a c : . 1 1: e separator r! n t ? r o : : c c 
in a lut cf 1 a b space and i <? easiiy : e i: 5 a I \ c Thus, ifce £epsf<tcr car. 
be used as a a i a ; e g : a 1 pari c f a c i : n i c z : a r'a ! ■ t c r . This c ] i rr ; r 3 : f = 2 fi 
externa i sample preparatieo step arid aMc*s the sainpic t ! -re'e hlcsc to 

be SEppiied cirecily tc- the clinics; anaipcr. 
DESCRIPTION 

Referring 1 e L i i a : ! y tc Figu'e !. a separator 10 according to tlie prcse 
it io7enticB includes a fcoGSiag 1 2 having a £ c p a r a : : c n c d fi t a « r e r 14 ar: 
an cutlet aperture 16 { d c t ^ h 0 r in F i ? u r e I ) - a v * ; v s 15. an outer i e : e 
ptacle 20, and a £ p i nee r 2 2 . F : ^ r : c I alsc s :: c - s a probe Si ^ r i r h ecyjs 
a sample 26 to aod frcra the separate 10. 

As p : c v I d c ci b e ! c '* , the separator 10 quickly separate? ar a \ i c t r t c f s < 
rum cr plasma (rcrr cells in 3 s asp ! e 26 c! b ! 3 e : . This I? acc c<rpl : ?!?ed 
by initialij relating the h s 3 $ ' n * ! ; * : : b the 5 p : a 5 c r 22 3: 2 ? i p « r s t : c t 
speed tc $tpa:aie tie sample 26 i r- :he 5 c oa ; a : i on " c *s a t « : : i : - Subfe: 
uentiy. the bunsicg 12 is rotated a: an € a p e 1 5 j: i speed :n tsp* : 
is from the separation ccotaiite; H ;h:ctgh the sciic: zptrttrc 15. Sir 
ce ibe presett rices cot *en:^ t n 1 u • e e ! a sopa:i::?r. !r 

ot s h c ^ d ) U separate the samp- e 26 cf b 1 c c c . ;f!e Jcparatc: i f : i : r 5 i 3 1 ■ 
v e i y" easr rr cleat a:d is reusable. Fi'ther. thf ? c p a : 5 : 0 1 i ' e 2 1 
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el j simple iu use since -he separate: S 1 / rr. y rtcsira? * j i r: ? i e * :■; : ?. of 
rotation ana c o e t r c liable spied . 

A it fa c a g b , the p r c s e 1 1 : c v 5 q : i c ■:• : J p c • : s c c ' a : y u ? f f - ' f s : * e P '= : * : • r. £ 
a sample 26 cf bleed. lU s e p a r a : d r iC crevice: K f :c : n rr 3 b- "Hi fu s 
eparating, (nixing aod/c: select ivcly re:tov : .r.r a pr.:r.ir.r. q f c : : b : -1- 1 ^ g : 
cal ci chemical samples. Fc: example, the p • c £ e 1 ? itvca:l?r. b* cscf 

~c1"fTr ~m iViTi %~ aXd ""s'cpaTi ri1aX~s"alp"17r _ 2"6" f~c r~~b ; c ' c p ; c a : cr r h t rr : c a - e 5 5 a y 
£ c x the sample 26 caul c be a reaction mixture :rc: lor h ? • e : n J e n * r u : : ft 
m e n c 2 1 1 a y % . 

As p r c v : c u 5 I y prcvidec. the : c b " first portion' ll 'she*: ir Fiftrc- 
4 3 d c 5) means and refe:s tc the per: : c 1 c f "the sample 26 Tl-icr : 5 espe-. 
let! [rem the separaricr: c u e I a i 0 c ; 14. 7c: a stmpie 26 hcvirjr rleir.ecTi * 
ith diflcren; d e s 5 : : i e s . ite first portion 2S is the I: e a v : e r fie.Tfnis cf 

the sample 26. Fc: example, f g r a sample. 26 cf blood, the first p e- : i ! 5 
o 23 is the cells. A i : e : n a : c 1 y . i \ z!l cf the e 1 e it. e c : £ c! r.he ? 3 mp It 26 

have s n b s i a 0 1 i a ! ! j :he same d c r, = 1 ■ y . ine iirsi po r tiin 28 if i£r per'*:? 
0 vbich is closes: ;d the c u ~ ! c C a p 0 : : u r € 16 *f : :ch is cxpe'ies. 

Also a? previously "pi u v i d e d . Lire : c :m " 5 e c c n c ?c r t;cr' : IK ?jhr*: : i F: 
gore? 4 and 7) means anc refers : c ihe psriicn cl :he sa*p'e *r: ch re 
main? in the s e p a r 3 1 i c- n c 0 d •: a i n e ■ ! 4 a f : e r c c m p i e : i <n n 5 f the p * r, ■: * l i y : ! ) 
vided herein. Typically. fe: a sample 26 having e'eier;: * : :1 r;: 4 'f?re:t 

densities, the second p 4 i 1 : i c- a !> C : is lbs " i * h t c r c ! c it f a ' = c *' : S" f ? a E p " < 
26. For examp:e. fc: a sample 2s bic&i). ;He second pt:::^ St i? the 

plasma cr serum f : 0 m : f: e biccd. □ e u c t; : n g t ? c 2 >hetiitr :he r- a m n " « 1* r , f 

bleed ba: been t r e s r e .j *itn ar a n i I c *; a s s ! a :\ 1 . A i f . « r e s ; c ' y . :: i". ~\ 1 
lie elements g( the sample 2 have sub^tss::a':y 1:. u saae dec-!::;*. : b s e 
c c c 2 pcrtioe 30 : : the porricr c j l h e san-ple 2o ■*!:::!. : 5 : r : tr. : 

li e cutlet a p e : 1 0 r e 15. * r : c h remain? ; n : 1) e s i p a j a : i r n cj:::j::c II. 
Plasma a'dd Seriim a : t/ a : s c cciiecriveiy rpferre: lc serci' <^ :'u :e?v 



(22) t&mW-l 1 - 1 4 8 9 3 2 

sptc imeo 

T t c 6 c n i t g 12 i c c i a i e • ; : e s c p a r i : i cs c c : t a i - ? : H s n i i v £ " ;r e : c : a i & 
e i 3 2. Id t h c c it li c a i n e r- : s 1: o * fi in the Fibres 2 - V . : h z h c : s I o g 12 is s h 
aped similar tc a tcp ins the sepsrjticr cc-cta - rer ! 4 if a ! ? c stayed s im 
iiar tc a tup. However, the shape t \ the h o *j • i n l 12 s : ; : h c ieparszicf- 
ccntai&er li is nut :iir!".ea tc the crr.be i i rre a t s DrGvidcd fa e r e i c \ 

- TTF~sTpTf aTiTD - c"Gl":Ti~flirr : ~1T T\iWT IT - F"i'"fTrTT ~/ — 1~ iT "sTbXtTnTiT'":' y Tfiin 
etrical abed a csEtainc; axis 35. The separa^icr ccp:a:nrr H irciisss 

3 distal r t % i c n 2 & f a p f c x i re a i r e ? : o n 40 a e d a r g v • ! e i r p g i c r 42. The 
cutlet region 42 is pc£ it icned b c i * e e n i h s d i s t a : » e ? i c c 3 S ere p : c x 

imal r « g : c n 4Q and n a b s r a n v : a I I y enconpas 55S *-tLe container axi> 3 5. 

In thi?. enbediceo:, the scparaiics cictaiac: 14 has a c : c s « - ? s r. *. I c a , p 
crpecdicular tc the ccntaiocr axis 25 afid 2 diameter *hicb varies bci^ec 
c the proximal r eg ice 4 0 and ;bc distal r eg icq 38. Preferably. ire croi 
ssecti&a an; diartcte; c! the s c P 2 r a : I c it ccctaicer N a-e -he *:rj<>- p:c 
ximate the cntle: regicn a n J ia?«r tcsirss :he rj i s :a '■• :?.z\zz at; t 
he proximal r e g i g e 4 0. Stated a c g : ii c ; * a j . the h c i : i o £ i •: i s c ' i i f. « i v 
lindricai hcosiag *a ! L"»i2-"*li ici" : a ?e f s f r err the c:::e; rerim 12 tswarss 

the distal regict 3 8 and the p:ci:iEi". regicn 45. As ca? b??t he £ e e n : 
n Fifures 3-6 ; t h i t shape causes the sample 36 :c migrate tcwarss :b« cu 
tlet region H during r<?ta::cc of the h c l e i e ? 1j a b o c t t h e c ? r s ■ s i r * : 2;:: 
S 36. 

The required s i z e c I -he s e p 3 r a t i y n t c n l a : e c r H v a : i e E a : c ' i ' r ^ l o : . 

he a m c u o t c f sample 2 6 r c n : r e d 1 1 be s t p & : a ; « & . P : e = e n " y . a b r. :: : L : 0 0 - 1 

OD m i c r c i t e r s cf serum r r p;asma i? recc:-cs lor 3 ^ b : y ; : s . T h c ' c ; c * e . 

the s e p a r 3 ■ i c ii c c c : a ' : r e r 1 ! p r g y : c s d h e ; e i r : c l 3 i n ^ a b 0 s * c 0 0 - : nc : - - - ' 

i i ? r 5 of i arcp '. e 26 . 
.The hcusic? 12 a ■ i g ; fi c ! 2 ri e 5 3 rcn:aiter inie: ? -1 *liicl: : c g r € > s 

3DQ egres's into the EeparaticG ccn:j:ri^r H. Baiicai.;. the c f - ft : a i e c : 
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iBlei 44 alio*; the sialic 25 u be places .' : 1 c the sepsrat::: c r t * : a c r 
M. Further, the cot :s ir ci ; c I c t 4-1 a '. 1 o*s the s c c c : ; pc::::r C: tc bf- 
remcved irciE the separation confine: N after s c ? a : c t : c ; i 5 cir^'ete. 
Al ternate if, the hcttiing 12 car be :- ? i • a t : ! i the * t c c o : pr.'ticr. 3t : > 

a I s c expelled frctL in? separatist c c r. : a i r. ; : N. 

In the c m b g d :• m e n t shc^P :j the Figures. : he. cco:i ! »« : irie; H is an s 



p c n i n g p r (i x i id a 1 e the distal r c g : c n 35 c f the separation c e n t a i n < : ! ' v h i 
c h a 1 I g w f access i n t c the s e p a r z \ i c c e c o * a i d im 14. I c p c : : a n t i r . a * ca- 
de ? e e v. in Figure 3 , the u r i c c e tapered s a a ? c c f : I e s e p a : a t i c ; c c * a : t c 
r 14 inhibits the sample 26 from bting Urcec c i ■ the containe- inlet 4 i 
during c p e r 2 1 i c 9 c I the separate: 10. .4 i • e r & a t c ! 7 . ; h e c n n : 3 i 0 e : i d : e : 
44 ccsid be Icczted eisewher* atn the separation container 14 con Id i n c 
lurie an inlet cover (net she**} fc: selectively scaling the ccntaice; ic 
let 44. 

The ralTe retainer 3 3 retains the vaUe 18 to :lic he using 12. Tjpicai 
I y , the valve retainer 21 is p c 5 i t i c- n t d p.r g x i m a t e the* cutlet r e ? : c ti 5 2 a 
cd holds the valve IS pre-?im?:e the cctiet rcjies 42. T t e tesier of the 

t a j v e retainer 32 r> c p e n d s e p c g the d t s ! ? n r f the » a ! * e ! £ . In ? r e e ?r r 
diment s h c *f a la the Figures, the valve IS is an " 0" rinf i?F5 s e 5 * . i 
this embodiment, the v 3 ! y e j e t a ; q e r 2 1 is a groove e x : < n a : » jr 5 c b 5 1 a r : t • 3 i 
!y c i r ccffii er <n t i a 1 ! ? arcs ad an octet iurface \l of the hoc::r : s \2 T'tn 
^iccve i n c I u a c s a p a : j n! c u : x a r d I y c x : e c c i e a c : r c a tb f c ; 1; -i t. ! 2 : "a '; 5 ') « 
hick are separated by a be : rem 5. d r f a <t f 52 ci the g ? •= 0 v c - f^np^ : \ a r. : ' 7 - t 
be ffaiis 50 a 1 ! c x- "'{J* 5 r:n? 1 i p r. »es; :g cipand d u r : r, stir: r. } th 

e bousing U. The better Ss'face 52 car be fiat cr b c v e i e d to i a 1 i i • : y : 
e eofafemenl « r i : h the v a " 7 e 18. 



The first p c ; : i c 0 5 S it e x p c J led t b r c u g 9 
1 c : a t i c c c f the b 0 1 J i n g 12 at the e x p c i I s n 
16 is prefetabiy pesi-ricue: a- the ;jrthe< 



he c a : . e : a p c r t ? j : ? K c t: 1 : r ? 
j?ee^. The *t::'et npertstc 
P & : : t - 2 H t a * :* f r r t. t r. c ct : 
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t a i n e : axis 36, because i b z i \ r s i pernor 2 b n : i : £ ■ e J : e : t i c ' : : r : < : i • 
o cf the hOQsisg 12. in the cmb c : : mc s : 5 b : r: F ; g^:s? ? 7 . 'uiie: 

aperture It exiicdi be^cct Ifcc csiiei region i: ?r : ; : vre fc'::'? fi::!*:? 

52 cf the g r c c v e a c d is pu5 ii ic=scd radial*? i a y :r*m : n • • c c r : ? : r. ?■ : i s : 
< 36. 

A* shevu in Figures 2-7, the cutlet ape-lure io can c c 3 p ' r ' a : : 1 i 
spaced apart holts $3 positioned c I r c am f e r £ n i i £ i 1 y arcvni the rr-u«in£ \'i 
Id this embodiment., the boles 53 ejttcsu between \\\ 5 e p 2 ' a : ; c r com?: 
d e r M and the b« 1 1 cue surface 11 u \ : i c f r « « " t . if c -j l 1 ? • a p £•::•" f 
16 includes a plurality cf bcics 52. tbe housing 12 czr be rra r ( -j f d c : s r ? c 
as an ictcg-a) u $ : r. . A.-ersatcij. lit octlct aperture ISccc'd be eirr? 
a : e d c p e £ i c g r (net ? h b t n } a r c s s d the c::ces:Icrcscc g f : h t t s : 5 : 2 £ 12 t : ■ 
b lBtcrvcnlng pest? c: material tc retain tbe upper ate ie*er psniens c 
f the beaming together. 

Opt inucly, tie bcusing \2 is ma c c f a c i u r ed f ? c en a s obs : a n t 1 a ■ ! v . trat-sp 
a feat material tfear r h « sample 25 car be it c c : *- c r e d- as prcvicer be' c ^ . 

Soitabie materials fcr the hciisicg 12 i is c ; a o z m i c : 7 ; i c . = t y r e r 5 ? or a p 

0 lycarbccate . A ! 1 e r nVt el y . seme cr a': of the en-sirs 12 c^r be mad? I: 
cm a n c p a q u e ma t e r i a i . 

The valve 16 substantially s e a I s tbe cutlet a p * r m r e if- d c : i n g n c - 
alien cf the h c u ? : n ^ I? a r ri d - r : n v r r. i a : ^ c r a: c : be!s~ " s ? e pa : a : - c " 5 
peed- 1 in p c : t a e i ! > . the v a ! v e 12 G p e r j £n:vz ; L a 1 i c n cf the fc r- 1 = : n z 12 
at the expeiiant speed a !i .i a : : c * s :be first p c r ■ i o c 2 h I s Le e x p e ' " e 3 f 
r o m tbe $epara'ic& c c o : a is e ' H. T h e faive IS can be ;n;p'c-rer:ec 5 r 
u ttj b c r cf a i c e r & a r e wayi. 

Fc: example, referrit? :c the ercb c- r{ : n ! ? ^he^c is 'he Figfii. :fee v £ 

1 v e IS cac be a labblar. " : 0" ring t^pe sea *h:ch if ^:;ec : ?. : cm p ; c s r c 
Ef a i n s : the b c 1 1 c c ? q r f a c 55 cf the valve * e : ? : n r VI a r s d ci;- ! <;: : t i o e : '. 
ei apefiuie 16. in this e tub <i d i me n t . t he vsive it ira:t:a::c: a ? s : n = : 
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the bottom surface 52 br ::.e c'a^ic restcrit: 'tree * • :h: " :::s »-fc: 
c h is stictched b c j o ft c its free : : 5 it e *. e ; . 

During rttaliou c: the busing 15. : be "9" T : r ? i? SL^ecie: U csstii 
legal fcrces »"hi«:t tccci ic expand the ' 0" i s :hf.~n i r. F : 4j v : v : 3 a 

nd 4, the "0 s ring is selectee :bs: t'-e ' 0" c c r. : i n l e s :c jc*l :b 

« cutlet a v e r i u r c 1 6 rhl'it the h n l 5 : t g 12 is 5 p i n o 1 r? 2: a: n : c - the ve 
JFTaTiTiTTpersT'~"HTweTc;7"al Tb c*a~ : r — F ":TiT T e"TT TTil : I c n r? the hcesiog 
12 at c f above the expel lac: speed c e u t e 5 the * 0'*' : i t g re e *< p a n n arc a 1 5 
e a I t fc e cutlet a p c ? I c m 16. Slated sncthe: 5 a y . r n : 3 : ; c n at the e a p : ; i a 
nt speed crerccmes :hc clastic rcsicric? fcree ci :he 1 0" ri«S type ? e a 1 
and causes the sea: tc expand radially. Thtis. the pniqcs design cf :he 
-present separator 10 aliens i I. c operate: :o selectively open rhe valve 
18 by selectively ccsirclllng the roia;icr.al speed c' the bees i r, ^ i2. 1 
mpcitant ly. the size and c i a s ! : c i : y ci the " r i ring car be varied re c. ha 
uge the espe ! Saai speed. 

Alternately, the valve I* cecld be a discrete ! r. i i v 1 d c 3 1 e 5 a s : i ( e erne 
it (net s h n ^ n } rvhich covert each 0 tile : ap«r:i:t 16 i s s. ; e 3 c' she rrn:i 
nucus " (T ring. Hoverer*.- this V i 1 1 be mi:t d : f f : c 3 ! fc . ic assemble 2 r.s me 
k b f a c I u r t . 

It is antic: pa tea that valve IS car: be designed • be seW r e * 1 : 1 fi g'. 
Stated ant t her vsy. the valve IS cai: bs oesljrr.e'i tc i'r.a: she vs'v; :s 2 
DtDnsaticallt c i c $ e s a f ; e : scbstariiilly a 1 • • the c e i : * have fc e e : f ? p ? : 
I e c ; even thcigb the keeling 12 is being related at the e x p ^ 1 i s r: : sf-eeo. 

A self regulating valve U is possible since iit c e c : : : f z ? t a ' f - " ■: e (• r 
t b e ceils assist? : n the radial c x p a r. t i c o i : h e " 0" .in? type seal. T h 
us. after the c c ! 1 s are expellee frcrr the s e ;> a r a : : d i: c c i: 1 a i - e : II. -he 5 
mcunt cf centrifugal force acting r, r : the :: (T :in? t ;. pc = c a : is re diced £ 
cd the elastic restcring fcrce *!;"! rzts: :he vaive i? : c c : 0 • -c 

Rcfc/ring tc Fieur? I. :he cuter receptacle 20 ?ubsian^:a../ c r c 1 : c 1 t* ^ 
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tic Utising 12 an: catches the firs: per:: en 2? Trich e z ' c ' i t .: fro* 
the separation c c r. i a i e e t I «! . T r e carer r e : e p- : a c 1 e 10 c : t ? ; I: : i i g t 
c y 1 i o i r = c a I wall 54 2nd a be t rem 55 I ?. • catering -he f : - s : p : ■ i c r 2 * . 
The outer receptacle 2 0 can a ! s c : t. c i u : e a lie -'re: £ h c ~ r. .' : a X: i z : " a I r. 5 
8 *r fa i c b is in fluid 1 c mrc u n 1 c a : : G n * i : h . a 3 - 1 \ z r c : c a t a ■: .- c 6 
Tb e spinner 22 spins the bousing i2 ic separate :s« f:-<: r- r ? * r i c r 2? f 



rem the second pert t c d 30. The spinner 22 can be imp: e m e n I e s : n a cuT.be 
r of alternate ways. F c r example, referring : c F : g : r e i . the 5 p : .• : * r 22 

c a d be a meter 62 " I i t fa relates at c e i p t : s h a ' t o 4 : h ; : i • a : : a t i 2 d : ? 
the 0 c u s i c g 12. f n this e rr. b c c ; re e n 1 . lie cCRlaine: 3 6 is e e l e - ; i ! 7 

coaxial ^ i 1 li a c e 1 1 r a i axis c f : h e c u 1 p u i s h's f ; El. Thus, retails:- c f : 
-be output shaft 6 4 causes : c : a 1 \ 0 0 of : h e s e p a : a : i 5 s c c c : a : c c r i * a b 0 u : 
the c c n I a i o c ; a s i s 36. A x : a i r c 1 a : : <s r a f> 0 u 1 the c c a l a i n e : s x i 5 3 5 : ? p : 
cfcrred since the distance the ceils n: a s ! travel fo: separation F : 0 m :ht 

serum c plasma is it I s : m : 2 e J - I rep 0 r 1 a 5 1 I y . axial c e n ; : i f a e a : : g 5 may oc 
cur vh e a the s e p a r a t i c e c c r i a : a e r 1 1 is i e a h «*. r i 2 e : a ■ or ether 0 : « : : : 0 
t. For e i a a- p 1 e . L h e separai lcq c e t : a 1 c t r H may be : r 7 e : c i - 

Altercate!;, citer devices srfich ce::i:iiuje cr spin -he :<pLra:i:: cer- 
tain c r 14 may be used v:'A the p r e s e r : : d - r e 0 : I c d ■ 

The rate at which the s p i c n e f 22 r c : 2 : t s : h e h g c S i fi g i I varies a : c 0 : c- i 
n £ I c the design c f '.he s c p a r a : 0 r 10 at: the : y p e c I s i p i e 2 C . F 3 : z c . 
ample 25 g! b:cc:. ine scpzraior 10 i n i : : z ! " t rebates :he h : l - = ; r. 1 \1 z\ 



c-f 1 2 a : a ?: 

v e 1 : : S :: 1- L 

f. c s cps : c \ i t ; 



: c e 3 

p C C tj 



a separation speed 3 r : : sobsecnenii; r c ; i a : s S ike h e u ? 
x p e i : a c t speed. As s b c * 0 in Figures 3 ant 4 . : b e " a 
open dnring rciaticn of the hcuin? 12 3: c; belt- 

Hc*e7e:, durir^ rctcrinn a: tf? ^ c p a r 3 : ; i: n speed, the f. e i : t : 'j ": ^ rr c c , 
s. e.g.. the celis migrate cr 5 e d i n: e n 1 it 3 iheli *-Wcfc er.clrc.'ej :r.e se 
rum r; r plasma. S : a r e c aiiciher ^zy t r r : a • i c 'm a: tU se?z:g::cc 2tc»:5 can 
ses the sample 26 : c separate irtn :hr- f::?: p r j ^ | r r y> \[r if'^rd p 
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crltflo 30 within iht $epa*a:ic: c G r * 2 1 fi f- : n. 

The separation speed varies 3cccr:ir^ : r. :lv. :jpe rl tax;- If 25 z : : the 

desired time c f ! c P a r 3 1 1 c r . if 2 f a S : t* r ? : n- r. r. : ? c 2 : a ". i c r. : 0 •: ; : : c £ . 

llic separation speed is increased. A : r e : r ; : r i y . if 2 : c i a t i v s ! ; ! l g 5 
cparat-GQ time is desired, c s'o*e: ? e 3 r a : i c r. speed r ^ r be uicc. I: is 

a 0 1 i c i p a 1 e d that a separation specs c \ b e - * e e r I . 0 0 0 - «1 . & G R P M c 3 r. be u 
-t-i-I-i-i ed- vi-fh a~ s~a m pi~c — 2 6 G - f — blTTc" VrfxTVTf^ "r * : * i To 1 c f frT" Te P a :Tt : c 
d container 14 at about 4.000 RPtf T It: a b c c : c- r r- jrinctf i* ?. t *' f icier 
t tc scpaiale :fce cells from the piazza s ; sertrr. in a sairfjie 2 6 of fe-cic 



After the first portion 21 is separate: f roar, the secenr ptrcion 3( ! 
.bin the s e p a r a : i c d cccialoer 1 J . the r c : a 1 : < n of rhf h c c * » r t IS i i n c : e 
ased tc the expcllac! speeii. Referring" to Figtre 5. the e s p c I ! * 3 \ 1 P e c c 

is sufficient to open the valve 18. This a:lc*E the f i : * : p c r 1 : c r; 2S, 
i.e.. tie ceils, * 1: : c h are c ! c S e S t tc the 0 * t i e i spe'trre 16. ■ r. he cent 
rifugailv expellee from ike separsticr. c c n : a i n e ' M ihrrcgh The cr.ie: a 
peiture 16- Rotation c « n 1 i c t e s a \ tie expeiiart speed oat:! F c !> a : a : ; U '. 
It ail cf the first per : : c n 28" if cxfcaESte: f'f-T. « c pa : « : i c n c c n ; ^ : n e 
r 14. 

The desired cxpcilant speed varies according rhf :yse cf sampi? 26 
and desired time cf cxpeiiin?. If 2 fa?icr time cf ex?e-' : {;C i ? : 5 s : r e c 
. the b x p e 1 1 s n t speed ; i in creased. A ! 1 e : n s t e : y . j •■ 3 " r : r. e : : me : r e x p ? 
Ming is desired. 2 si^-e: e x p c ! i a nl speed can be usee. ! • : ? 9 r t : c ; p a t 
ed that a& expeMan: speed cl bc;*eer, 5.O0C an: S.OCii R P Vj c ; n r.- : z ? 

d with a sample 26 c f b \ c c c . 

Typical!?, the spinne: 22 : e c i i- d e s a cor. irolic: 66 [sec Fiju/p ^i*: 
h ccDtrels the r n ; 3 : i r n a ; spec: and : c : a : : c n a : liire r r t h e h <: c S i r * II. 
The c c n • r e ■ ; e r fi 6 can ccrtrci rc:at:^ri3" speed c \ : li t r p ; r: r= e r 22 5 " co: 
rcilicp vc'ltage : c ire spinner 11. 
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The ictaticnai time necessary ic complete!? e^La^i: r h f : e b? Q 

eterrclned emp i r ; c a I 1 y and depends upon the vcictt c- e « ar : p ! c 2s i>r::.j i^p 
aiated and the expel last speed. 

Alternately, t fe e separate: 1 C ran include a n: n : • : * : 5 > ■* fc : r h n- c : s 
the separation c c n t a i □ c : 14 and determines v a e a E v b * t a r. r : s ' ? a . . ■: ' : I e 
first pcrticG 2$ is expellee I? tit the $ep«is:icn cccfa^rer !1. The r.cn 
-i-t-c-r — 6-8— c a-o~b e— inip-l-eiDe D -frd- -rn— i - omfc-e*: — c"f~~ai~re _ rirrre"*'e7~$~: Frr Tx1"arjT*~-~" 
the mcniicr 65 cao be pes it i g n c d prcxirra-e i h e c 9 : . e t apt - ; t re s£ as: :a 
d d e t e i in i n e w h e e • a change c f t : a n s m i 1 1 a n c e g • c t r £ p * c x ■ rr a r e : h r ■: : ■ ! j : s 
pe r t u r e 16. 

N the embodiment shc^o in Fizuic K l b c rccoitcr 0? icrlaics ar c?::c? 

icp^t 75 asd sr. fiptics output 76. The optics input 7? direcr; 2 light 
beam 74 which passes t b r c i g fa tie scpaialicc c c o t a i d c r M ano the sample 
2 6 and is ccllec-.ee by the « p : i c e e t • p u I 7 6 . The : i g h : bear 7 4 is a if e c 
ted b? the c c n t c r, t ? in its path. Since the ce ! !s sre s : b • : a a t a 1 ' y frr re 

cpaqne tc mcst v e ! e e g t h s thai : h e p!c!:i7ta cr scrum, t h <? ?r d ' : l c r !: 
able t c determine vr h e a 1 1 e • : i g h : beam 7 -j passes three?): t b e p ! a s rr 2 c r s e 
run by identifying a „&fc*igi c f t: ansai • taace . A f : ^ r a ch-nee is r s :^;s 
d . the separator container M c c d t a ins c l ! y i h e i c c c r .s pert i c r- 2 i . cam? 
ly the plasma "or biooc. and ruiaticn of the separatist coiira : ner 1-1 if S 
sited. 

The cptic? infai ?! car be a i : g b : - cn; i t : : c I ;:cd< f LED; p-cva:-* the 
light beam 74. The o p : i r ? n c t p v t 76 can i r c i u ii c * s i ! i c c & pbstod" see r- r. 
niter, a siiiccr. phn in i r a r 5 i $ t & r cr a p b c ; erne i t : : ch raceSire 2 . a tt= c « 

d i o I 'light received. 

A 1 l e r n a 1 € 1 j - !cr e i a si a ! e . : h r rn c n : ■ c r 6b car. rco n i : o r the : t f ' t c \ a r ; c « G 
f the sample 26 prolate r h e Cv: : e: aper-UM 16. 

Prcferabl?: as sbcTr; ;n Figure ? . l 'r c pre* jo: :rve:t;^n : c *. *j '! f ? 2 &c? 
ei 7S frhicl scicc=ive;y a;!ov= the prcbe m >\ t r. be movee ; p ; a ; ; v e tc 
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s e p a f a t i c n c c n t a i n e r U . a f i r s r i e : c c t a r . f £ 0 aid z HCv:c : i c =\ ■:■ : a ■: t 3 
2. This allc*« the prcbe 2-1 tc e e " e c : i - r ; y :-jii^e: the i2ij.!' : 25. :Le 
first pcrticB 28. acd/c-r the second prr-icr 30 b ; - e e r the 5 c s : j i c r, cc 
n t a i i c r 14 a i d the first a n i s e c c r. d r s c e 3 : a f I t ? SC. S 2 . 

The move: 7S C2n be implemented it a rcmbrr cf a i ; e m : e *s?'c. F : .« : ex 
ample, the mover 75 caa be a r c b c- ! : c arm which tt: r v f > the pribs 2J 1', lis 



proper position in relation t c the f e p a : a t i r, n f n c : a i c e r 34. : !: c f I : s t r 
eceptaclc &D cr :be £ e c g g d receptacle 82. A "= : t : m : t ! v . :lc it. o e : 7* c<n 

be i device ^ b I c b csvts the separation c c r r 3 1 r. c r ! •! 2 : d the receptacles 

S G « 8 2 r e 1 a •: i r e i c i h e p ? c i? e 2 <5 . 
Depesdi ng 5 p c n the p z : 1 i c v ■ a : e b c : : ip e r : . " t h e fir?- rccsptac.fi SO 2nd 
s e c c d i 1 e c e p I a c 3 c 8 2 cat., f c : example, be either a c t '- r e t : e c ; a f I c * c c : 
i icr a ciinical analyze: 84. a tsbc fc: a sample $p : it:er, a ^f:« : c c e 
p t a c I e , c : a coll cell cg lube. 

Referring again tc F i g = : e S. the separator 10 is inccrpcritce as part 
cf a clinical a d a I ? z e r £4. A c ! : 1 1 c a 1 ar.akzer ft 4 ?n:c hj Beckrcar, fast: 
umects, Iqc. uf Fa : v : L c 1 . C a ; : f c ? c : a : l h e assignee cf the present icvts 
ticn. cndei tbc 

trademark S y d c h 1 c d CX;Reg. U . S . Pat. Off.)3. can be utilized t'::t. the p 
resent invent! 00. Is Lbis embcdioieot. the prcbe l\ nan re reeve the *2?np; 
e 2 6 cf whele bleed frcn: I he firs: receptacle B<i. i.e.. 3 h.c, : cc'iec:i 
c c tube and : ; a a s f c r L b c : a as p I e 2 G ; c the 3 e c a • a t c : ? J ; . 5 0 b i e q : e r. : i ■ 2 
ftei the sample 26 is separate:! by* the separate-' PL ?ne scruff *: : pi^ir.a 
can he CGiiectcc ^ : : h t h l probe U frcm the s e p a - s : I cu'a : rf : 4 sr?c 
traosferrec tc rhe iceend r e c e p : a c i c- 51. i.e.. 2 c:v?:: £ rf r'iri^a 
I analyzer 

Alternate!?, the scpararor 10 car. cperste as a stand j!cte r-'^ 
a r a i c n s t a t i c n . 

Impc r tan V I y . : h e separate: 16 quickly separates the 5 a & p " c 2 c f h : c 0 ? 
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v i t b c u t the esc c- f a s c p a r a : : r. ? g e ' . T h : * a . C > r s U ; : t c ; -l : < : & : : c : =j j 
the sample 26 at ihc :i5*raicry. - : i h c t *. b o : c > prccc«F:nr c ! x:"::y'c s 

a □ p 1 e s 2 6. Further, ! f the s s ? a : i '. c- 

a I analyze! 14. the e a £• '. e 26 c ■ » h * 



: & : : c r : r: r. r ir : a pa : ; f a ' ; r. : 
c b = g o d can be p : c ~ : : e * c : : c r ; ; ; ■ 
: : n c : i ? a r y r % : f. : r. £ ' j?r£M : ?--^ 7 - 



the clinical a a 2 ! ? z e r £ 4 . thereby 
steps cu the sample 26. 

- — Me r e e v e r- -ri d c-c— c b-c— s-awrp^ e — 2 6 — rs~ inr: - s rp'zv -rre-d - a~r ~r "re nir-rl^fTr^ny?" 

a bitch processor, only as ascent of test spec i n- e s tender! ; c r :hc :e^: 
needs ic be separated. Ti:c entire sample 2G drcs rc: r.?vr 1 1 bs ieparat 
ei. This alleys a single bleed san-p!-: 26. it 2 sir*:e cc l iec:icc : f :be. 
to be used fc: bcth che^isny ;cs;it- v i (ceed-:he liquid crmDCtent r. I ire 
sample 26} and temtclcfv tcs::cg [<t?a:at*:cB make? the sa.Tple 26 tnasat 
le) . Tfcis f. a * e s the cost I hacdiifig separate samr-ie tsbes an: reduces 
the amnont cf sample 26 which it;nSL be removed f J om the palieni. 
OPERATION 

The operation cf the separator 10 can b e 5 1 be urfe'Stser upen viewing 
Figures 2-7 Ic e u c c e c > i u r. . ■ Figure 2 shs-s the sample 25 dispc??: : a ih 

separation c c 1 1 a : a e r. F i fa ; e 3 slcvs the sef5'a: ; cr c r n 1 2 : n f : 11 3 

t e r initial r c t a t : c c about the c c n : a i 0 e r axis 25. i n : ! . a : s p i r. r. : r. g c f 
be housing 12 causes ihe sairple 26 ic mc*e radiaMv t g « 2 r ri the cctle: 
e & i c 0 M 0 1 the separation c 'J 3 : a : ii c * 14. 

Figure <1 5 b c 5 1 h c s e p 3 : l : i - « c 0 s l a 1 r. e : N r ^ : 2 : c n ?: 
peed. K g : a ? i c n at the s e p a : a : i 0 5 speed 
. causes the s a m p i e 26 1 c s e p a ; a ; z \ n : c ? c o c : a '. i y c c c c e 
he first portion 2B and :he ? e c c t d p « r 1 ; 0 n 3C accn. ; fci M 
densities. Since t ^ e c r : s have a bighe: dcrsi'.j -tar: 

seium. the sartple 2 6 separate? i n : c an c c i e 1 5 h e 1 : * i; '. z h : 5 : ^- ^ 

I celh and a * iune: ihe;: ^ h : c h 1 5. ccnpiistd piasz:? or sertm. Imp:' 



c ? e ?H : s : ; or : 



: fc f. ' e * 3 : • ; f 
' a • .7; a r; r : > r : 
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tactiy, iciatics at the scpa-atir,?. ?pce: : n ? z\ f : : : c r ; : : ! , : f: ; = k '.it ?a 
1 v c 18 I c separate f r c J: the cutler s 5 v. : : l- : a 16. 
Figure 5 shew; t b e sepsrs: i cr cm sirs: 14 be : r. g :::jtti e*. tit e 



{ 



: : • t: 5 h e x ; i : r. z 
c '.- :' : 3 ' r !; : j * 



en: speed. R o 1 3 1 1 c r; at I r. • 5 'ate cats*; the va'vc 1? 
lie separation container M 3 r ; d resit? ; r. the fir:: p* 
Ii r c 0 1 b the cut let a p c : : z r e 16. K •: : a : : - r r. c • the Septra; 

a t— t-fc-i-s— r-a-l-c— i-s— c o e t-i-n cc d — f c r~ a — p-rrrVc — rf— nre--rrr:"Tr:~rirtT :Tj^!~ro'*™r*rr~ir 

2 j c r i t y c I l fa e first p c : t : c n 2 8 to b c cc-rriiu^a; !y e :< p ( I ! e : i t : 0 n 2 h lis 
cutlet spci'H/es 16- Dtriii? t b : 5 t : * e . the unci L r r 65 c * n c b s c 3 c 1 !: s 
cc rape s i t ice cl the samp! e J6 or ex: mate t h c c c : - e s p f r : ^ : c 16. fc'hct it 
e m G c iter 6S dcterrniQCS :bai p'.asina cr ser^ijvis prnximsie ifc? cetiet ape 
_ r t u r e 16, relation cf L h e separation certs ire* M if stepped and the vgi 
ve 18 is a'ic-ei tc sea! -he curie: aperture 16. 

Figure 6 5 h c * s the separation cortainer 1-1 after c c m p ! e ; e exhacfrt icn c 
[ tbe cells. S u bs c q q c 2 L \ y . rctaticc cf the s e p a r 3 1 i c n ccr.rsiner 14 is 5 
t c p p c d and ihc < e c c i: c portion 3 G is allege: t c ? e 1 1 , e p 1 0 x I ir a : c • L c p : 5 
itnal regico 4 0 0! :lic cc Eiaicer 14. 

Figure 7 shevs the t'a d" -i e's a : E »ith g : i y the ?-?r«::d pcrticr 30. i.e.. i 
be serom cr plasma r c ni a i d i c g it- th? se??ra:icr container 14. Tr. 
c r p I a s ma c a d j c a d i i y be r ? m c t e c with t r e p r n b r I «1 a a 0 d e : v e r c t 
y e 1 1 e c ' a c ! : n i c 3 i analyzer & 4 . 

Tc reuse the s c p 2 j a i c : 1 (: . the residua! iarrjie :c 'n't 
s t e d c h t g u g Q the u □ t lev a p e : l a r e s i C by r 0 1 a t i r g r r e I: n 11 s i d a 32. Next, 
a * a s h fluid [ a c- 1 s h c * d ) is c i s p c s e c i n • c the 5 c p a : a r ion c c n t a : r. i : 14 sr 
d the boosing 12 ic relates tc rtn:cve tracts c f :he samp''' p : e v ? r 

t carryover bciwEen saip:es 26. Aiidiiicna! cashes nay Ta:c a* r^cc-^ 
ary. Tbe d c r a t i c r. arid nc-mbcr cf * 8 s r. c = depecd- ^ p c r: the a c c »• ? : a b ' f ieve 
Is c f c a t r 7 c v* e * . After the ^ a ? h is c cm p ! c 1 e . ace 1 1 e : s z m p i e 26 rr a r be 1 
d □ c d a a d t ti e p • g e S s repeated. 
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While the panic;:!*' separator U Si he: sis *i***t * n J :i i > c . c ? : : : r. : ? : 
ait is folly capable cf c.h.ia in.irg i h e g b j e c : ; sr. 2 pro* : t sd - 0 n. :..a g 

es herein befce s r a t e c . i: i< it be iztii mci i; is rr.e:ei< 

rati v e c f en-bcciroenls c f r h ? p r c 5 e n : i 2 ^ « r ; . i c c a r- d that l 0 | ; ,7: : : 1 t : •: t s a 
re intended to tfee derails c \ c.a ? 1 : bc t : cn 0: c c ? : g r. icrcia sir, an :tk:r 
than as described in the appended F c r ex ample, ii is a n : i c i p a t e 



d 1 1 a t a separation % e i . having 2 a e n e : : y. higher : h a c thai c f : h « 5 c r t id 
or plasma, but !c*er than the ce ! i can be used *ith the present invectic 
e. Hc^ever. this re aid mafcc the ?epar?-cr 1C mc :e iifficcli :n cisan an 
d w c u Id require a r a d d i : i 0 c a i rt « p 1 c 11 r. i ! : 1 e . 
i Brief D c s c r i p: ic & c i D; a» i n?5 
"B5IEF DESCRIPTION OF THE DRAWINGS 

The 0 c v c ! I c a i ii i e s 0 1 t a : s i e v e r : i 0 0 . as *e I i as t fe c I n v e n : i g g itself- 
both as to i 1 \ s : r u c : 1 r e as: m c p e r 1 1 i c n . * i : ! b t best undersized f 1 c 
m the accompany log framings, taken in cenjatet ics * : : b ill iccorepaiijiag 
description, in winch similar -efererce c h a : a c : c : 5 reft: to sirstiiar part 
s, and in \*hich: 

Figure i is a perspective » i e ~ c f a separate r having features c ! the 5 
resect i n v c d l i c n , a o cute: r e c e p i a c i e a probe arc s h «; * n in cutaway f 

ci clarity; 

Figure 2 is a cutaway vies cf 2 fcscs: ug and 3 monitc: f : ont F I s v r e 1 • 
en iine 2-2 cf figure 1. with a sample : c ? c 5 e :• in : i; c h : s : i; z : 

Figure 3 is a c t i a ? a r vies' of : h e heading an: :. t f n> c e : : 0 r 5 \ F : ^ 3 r t 2 . 
after r c t a i i 0 c c [ the fa 0 a s i e g b e g i 5 i : 

Figure \ is & c u : a ** a y ^ic^ cf ihe h c l e : u ^ at? r r e mnrirc* cf Figure I. 
with ike hecsisg feeing 1 u • 2 i c d al a separation -pee;: 

Figure 5 U a cutaway v;e« cf ibe b c l* s : n q an: the m 1 is : '. { r r. ! F;?:rc 
with the h n c 5. i e g being rcia:ed a: ar exptiiaiit speec. the pc;i: : ' r ■: i s 
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valve is cxaeseratcd f c : c : 2 :' i : > : 
Fignre 6 i > a « u : a * s v 5 ; e « c f the h g c 5 i e g auu 105 n: r r : ■ c : f F ; 1 7 r s 5 1 
after a fir?: per- i 0 r. c- : ire seep*, c i: c x p k = i € d frr s t :he hvc^-re: 

Figure 7 is 3 C u t a « 2 ? ; c - c f L h e h c 1 s : n g a : : h c *•«::::: c f r : ; l' r ? fi . 
after relation cf :hc h c 13 > : r. j is stepped. JiXi c sccccd pcrlicn cf the 
sample r e m a i r. ? ti g in the h c t s : ri c ; arc 

Figure— 8 — i-s — a— s-rmp-rrH-H - pi~ rc~~vi-r*~o~ t"h~c~"STpTrT"rQT~"c~f~~F~i"gTn — l~ c c s f T 

g b r e d for cpe rar. icn Id acrcrcaccc :hc prcstr. ; : t v 0 s 1 i c . 
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1 Abstract 

A separator a": a m c l h c for ^nick'.j" s t: a r a v i n * at a : i t o t nf plasma c 
r serum 1 r c -n ceih Id a s s n> p 1 e b ' cod i ; p : g ? : i e d herein. The =f 
or includes a housing * h : c n c c* ^ » n c 5 i sepa r«:i en e g e : a i n « r . e r c v : I e r ap- 
erture, a v a ! v e * h i c * s « \ e c t i » 1 1 y seals -be c u ; lei a p e r r c r c . ace a s p : s s 
e r . Initially, the s p : en?? i u •: a : c s t h c b c u < i n g at 3 s c p a r 3 * i c n 5 p f c i 

Lc-h ca-Q-2-c-5 — t-h-e— h-£-a-v-i-c-r— c-:~ H— s -e-|rt^a-i-c— hTit-'i-ii"t~£"t^'u'tt"x:""?"!xs"ara~ 5TET 

e q i! t g 1 1 J , the spinner ? c ; a t e s the h m s i r s 3 i a f 2 < 1 1 : . c 3 p e 1 ! z 1 1 s p c c : t 
hich cacsei the valve tc spec and the ceiis to In c 1 p c : 1 e d '/nrsagh the g 
u t i e ! aperture. Alter the tells t a '• ' « fe e e c expelled f r c n. l h « s £ p z : a : : c :. 
cent tiner, r g t a : i c r cf t h e h o c s i a ? it srupye*:" £ n ii lie ^ e r u -n cr pj2E.ua is 

c c 1 i € c 1 e d from the separation c c t i a its e : . Since the s c p a r a = c r provided 
herein does n c i use a separation 1 e i . the srpa J ate: i 5 easy I 0 clear 1 r, a 

reusabi e. 

2 Representative Drawing 
Figure 1 



